For more than 50 years, Sanger Heart & Vascular Institute has delivered world-class care across a broad range of heart and vascular conditions. Today, that commitment to patients and the breakthroughs that help them live longer continues to thrive. In this report, explore our broad range of specialties and see how our outcomes and clinical innovators place us among the nation's leaders.
Need to refer a patient? We offer lifesaving care at Carolinas Medical Center, part of Atrium Health, in Charlotte, NC, and at more than 25 other locations in North and South Carolina. We work together closely with referring physicians throughout the treatment process until we can transition each patient back for ongoing care. Call 877-999-7484. That's why Sanger's STEMI program is proud to be a national leader in treatment response times for patients who present with myocardial infarction symptoms. Thousands of patients with coronary artery disease are treated by our expert interventional cardiologists each year using the latest percutaneous coronary interventions (PCIs).
Our door-to-balloon times for patients presenting to PCI centers are consistently nine minutes faster than the national median.
Plus, our nine J. Lee Garvey, Jr. chest pain centers help make up the region's largest chest pain network, which offers cardiac catheterization around the clock at three of our facilities.
In addition, our care teams provide a supportive navigator program for our patients and families, helping them coordinate resources and the transition to post-acute care. ® , 2018 Q3 (Oct. 2017 -Sept. 2018 2,744 PCI procedures 2,127 patients with radial access With one of the largest networks in the country, the Advanced Heart Rhythm Program at Sanger offers world-class arrhythmia care close to home.
Our dedicated Center for Atrial Fibrillation offers a vertically integrated and comprehensive approach to the treatment of atrial fibrillation. We provide traditional treatment and an array of ablation procedures including radiofrequency, cryoablation and hybrid ablation (a minimally invasive surgical approach combined with catheter-based ablation).
We have more than 1,380 patients in our atrial fibrillation ablation registry since January 2013. In addition, we implant left atrial appendage occlusion devices in patients unable to take oral anticoagulants. We focus on limiting radiation exposure with our low-fluoro or fluoroless techniques incorporating advanced three-dimensional mapping technologies.
Our multidisciplinary team includes cardiac electrophysiologists, cardiac electrophysiology specialists, advanced care providers, cardiothoracic surgeons, imaging cardiologists, cardiac anesthesiologists, sleep medicine specialists and anticoagulation specialists. Our team works seamlessly to achieve superior outcomes.
Our complex cardiac device program includes the use of leadless pacing and the largest volume His-bundle pacing program in the Carolinas. With a focus on safety, our cardiac device infection rate is one of the best in the country at 0.3 percent. Our electrophysiologists and cardiac surgeons collaborate as national leaders in the field of lead management, using laser, mechanical and femoral-snare techniques to enable patients to safely undergo lead extraction. We have served more than 370 patients and safely removed 651 leads with a zero percent in-lab mortality rate since 2013.
Our expertise in device-based heart failure diagnostics and device-based follow-up care has helped make Sanger a training facility for practitioner teams from across the globe who consult with our Cardiac Rhythm Device Management Center of Excellence on an ongoing basis. Using a population health-based approach, we follow just under 11,000 patients using remote monitoring capabilities.
CLINICAL EXCELLENCE BY THE NUMBERS

CARDIAC ELECTROPHYSIOLOGY
For all cardiovascular electronic implantable devices (CEIDs): pacemakers, implantable cardioverter-defibrillators (ICDs), implantable/insertable loop recorders (ILRs) and cardiac resynchronization therapy devices (CRTs). Internal data, Feb. 2019 Sanger is proud to count itself among the national leaders in advanced heart failure care.
While our goal is to diagnose and treat heart failure early to prevent progression, if transplantation is needed, our team of specialists offers the broadest range of advanced therapies and mechanical circulatory support available to help patients achieve best-in-class outcomes.
As evidence of our continued commitment to innovation, Sanger's award-winning Heart Success program has been designed to treat even the most complex cases. Led by multidisciplinary teams of physicians, geneticists, dietitians, pharmacists, patient navigators, social workers, specially trained nurses and advanced care practitioners, we're highly experienced in managing high-risk patients. We also offer a virtual component of the Heart Success program that makes advanced care available to patients who live far from our facilities. • As one of the first regional providers of transcatheter aortic valve replacement (TAVR) outside of clinical trials, we are committed to advancing this less invasive technology.
AREAS OF SPECIALTY
• We are the most experienced mitral program in the Carolinas, having performed hundreds of transcatheter mitral valve repairs since its FDA approval in 2013. We are one of the only centers in the Southeast to perform balloon mitral valvuloplasty for mitral stenosis.
• Sanger performs the highest number of transcatheter closures of patent foramen ovale and paravalvular leak in the Carolinas.
• In 2018, we implanted more WATCHMAN devices for left atrial appendage closure than any other center in the Carolinas. We were also the first program in the Southeast to implant this technology and continue to pioneer the use of cardiac CT for procedural planning.
From offering a multidisciplinary surgical valve program to serving as a national teaching site for treatment efficiencies, we are focused on a patient-centered approach to each disease process to achieve excellent outcomes. Our survival rates for TAVR and mitral valve repair beat the national average, and we often perform in the top decile in published outcomes for the STS/ACC TVT Registry ™ . 
AORTIC DISEASE
With some of the most skilled teams in the world, our Center for Aortic Disease rivals any other major program in performing high-quality, complex aortic surgeries.
Led by John R. Frederick, MD, and Frank R. Arko III, MD, our aortic team is highly experienced in traditional open procedures and minimally invasive endovascular repair techniques to address transections, dissections, aneurysms and penetrating aortic ulcers.
Our program is an international resource for referring physicians looking for the most innovative treatments for their patients. Under Dr. Arko, we became the first in the world to implant a branched stent graft specifically designed for branch vessel repair of a thoracic aortic aneurysm. Since that time, we've built a group of world-class specialists at the forefront of several new aortic techniques. For example:
• Dr. Arko became the first surgeon in the Southeast to implant a new novel thoracic stent graft
• We're one of two centers in the US with access to two arch branched stent grafts for minimally invasive treatments.
• We were second in the world to implant a new type of thoracic stent graft after FDA approvaland first to use it for an acute aortic dissection.
• We were the first to champion endovascular suture aneurysm repair, particularly for short neck indications.
We also have deep expertise in some of the most complex open surgeries, including aortic root replacement and ascending aortic replacement. For aortic arch reconstruction, we have significant experience in complicated circulation management. We also offer aortic valve repair, which can be a better, more durable option for patients under 60. Sanger's aortic repair patients have a less than 1 percent risk of mortality, stroke, renal failure or postoperative moderate to severe aortic insufficiency.
Our program continues to push treatment boundaries. We are the only program in the region that participated in the Mona LSA clinical trial, and we continue to help lead research for the Gore and VALIANT trials.
For patients with a ruptured abdominal aortic aneurysm or an aortic dissection, we've developed rapid-response Code Rupture and Code Dissection programs to quickly assess patients while simultaneously coordinating our medical teams to be on standby in our hybrid operating room. It's one more way we set ourselves apart in saving lives. 
AREAS OF SPECIALTY
VASCULAR DISEASE
Our growing vascular program -including internationally recognized venous disease experts -provides complete vascular care across the continuum.
Sanger performs more than 2,600 vascular procedures annually, making us one of the highest-volume programs in the regionand we continue to add more physicians across Atrium Health to bring world-class care closer to our patients. Specializing in vascular imaging, vascular medicine and vascular surgery, our collaborative team develops the best treatment plan for each patient.
Our Venous and Lymphatic Program has a dedicated staff of physicians and nursesas well as an accredited lab and specialized ultrasound capabilities -to manage the increasing population of venous diseases, from deep vein thrombosis to superficial varicose veins. We were the nation's secondleading enroller in the ABRE venous study and the first in the world to implant the selfexpanding stent for deep venous disease. 
THORACIC SURGERY
Our thoracic surgery program brings state-of-the-art techniques -including robot-assisted surgery -to treat a broad spectrum of chest-related diseases.
With decades of thoracic surgery experience, our growing team is deeply committed to delivering the best in patient care. We work closely with the medical oncologists at Atrium Health's Levine Cancer Institute, along with a network of pulmonologists and radiation oncologists, to design treatment plans that employ the most effective and least invasive approaches available.
In addition to offering video-assisted thoracoscopic surgery (VATS) for lung cancer treatment, we're the most experienced provider of robot-assisted thoracic surgery in the greater Charlotte area.
To help identify lung cancer patients early on, we offer one of the nation's largest cancer screening programs. Since implementing an EHR-based health maintenance alert system, we have screened 3,200 patients throughout Atrium Health.
We're also experienced in diagnosing and treating several other complex thoracic conditions. For example:
• We provide tertiary-level care for complex re-operative gastroesophageal reflux and esophageal disease.
• We are building a multidisciplinary program in pleural effusion -including pulmonary, thoracic surgery and interventional radiologythat can deliver new surgical and catheter-based drainage treatment options.
• We treat a broad range of thoracic tumors, including mediastinal and thymic.
To improve our patients' care and experience, we have implemented an ambitious enhanced recovery after surgery (ERAS) program for thoracic surgery patients to reduce length of stay and speed up recovery. To make it as easy as possible for patients to receive the care they need, we have streamlined our referral process with physicians using tools such as telemedicine and navigator programs. 
AREAS OF SPECIALTY
ADULT CONGENITAL HEART DISEASE
For the growing population of adults with congenital heart defects, Sanger offers one of the largest comprehensive adult congenital heart disease (ACHD) programs in the Southeast.
Each patient works with our ACHD experts to develop a comprehensive care plan that addresses medications, lifestyle modifications and potential surgical interventions, including imaging and cardiac catheterization of adults with congenital heart diseases as well as advanced procedures such as percutaneous pulmonary valve replacement.
Our team has completed hundreds of ACHD-related surgeries in just the past eight years. During that time, Sanger specialists have worked with referring physicians to plan surgical and interventional treatments across a patient's complete journey from evaluation to follow-up. Our broad, integrated network in the Carolinas allows us to deliver coordinated care across geographies and disciplines in a way that emphasizes quality and efficiency.
GROWING
Whether we're providing virtual follow-up to a heart failure patient in one city or cardiac rehabilitation in another, all of our subspecialties work with the same processes and goals, and our facilities operate at the highest quality standards, with providers who have participated in standardized training and educational efforts. That's how we've dramatically lowered retesting and readmission rates, increased our patient satisfaction ratings and held down the cost of care.
Our Heart Care Navigation Team supports patients and families, improving guidelinebased care, the patient experience, clinical outcomes and continuity across the care continuum.
We've instituted care pathways -for example, in acute myocardial infarction (AMI), atrial fibrillation and chest pain -that help us reduce variability in treatment and achieve more reliable outcomes. Where external benchmarks do not exist for some procedures -for example, in device management -we've developed our own internal quality measures to track our outcomes.
Overall, by keeping equipment costs under control, establishing medication protocols and stressing evidence-based practice, we've made healthcare delivery more standardized, more efficient and even more in line with patients' diverse needs.
virtual visits
Internal data, Q1-Q4 2018 At any one of our more than 25 locations across the Carolinas, patients receive more than just conveniently located expert care. They gain access to internationally recognized physicians, emerging technologies and lifesaving research that can't be found anywhere else in the region.
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MAP K E Y
MAKE A REFERRAL
Collaboration and patientcentered care are at the heart of our provider referral process.
When you refer your patients to Sanger Heart & Vascular Institute, we'll work together closely until we can transition each patient back to you for ongoing care post-treatment. And no matter where you're located -in the Carolinas or beyond -we'll find the right specialist for your most complex cases.
Our Global Healthcare Services program makes it easy for patients coming from all over the world. We coordinate medical appointments, travel needs and any other arrangements so patients and their families can focus on their treatment.
To make a referral to any Sanger Heart & Vascular Institute location, contact a referral coordinator at 877-999-SHVI (7484) Our representatives are available 24 hours a day, seven days a week.
